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Quadrupole Ion Trap Mass Spectrometry, 2nd Edition,
is an update of the original monograph entitled Quad-
rupole Storage Mass Spectrometry published in 1989. The
original book came along fairly early in the modern era
of quadrupole ion trap mass spectrometry, when only
GC/MS instruments were commercially available, and
only a handful of laboratories in the world were able to
take advantage of the “advanced” capabilities of the
instrumentation that is mostly routine today. In the 16
years that intervene between the editions, there have
been remarkable advances in the field. While a major
goal of the new edition is to present many of these
advances, it still addresses one of the initial goals of the
original; that is, serving as a primer for newcomers to
the field (it will be required reading for my graduate
students). For those of us fortunate enough to be able to
call Ray and John friends, their inimitable style and
personalities are clearly visible throughout, and
brighten up even the least interesting, and most chal-
lenging sections.
Chapter 1 covers the “early history” of the quadru-
pole ion trap and is essentially the same as in the first
edition. “Early history” is considered the time before
the early 1980s, which is when developments occurred
that allowed the successful commercialization. In this
precommercialization time period, the quadrupole ion
trap was more gas-phase reaction chamber than mass
spectrometer. Much of the work occurred in physics
laboratories. The authors cover this period at just the
right level of detail and, as is their standard, provide
very thorough referencing of the research that was
done. A newcomer to the field may want to wait to read
this chapter until after reading the next couple of
chapters where the terminology of the field is intro-
duced in more detail, but it certainly is important to put
in perspective how the technology has evolved.
Chapters 2 and 3 cover the basic and advanced
theory of quadrupole ion traps. These chapters have
been modified somewhat from the first edition. I havePublished online March 20, 2006
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(J Am Soc Mass Spectrom 2006, 17, 746–747)always felt the first edition had the best presentation of
the theory of quadrupole ion traps I have ever read, and
I think the authors have actually even improved it in the
new edition. For newcomers to the field who want to
understand the theory, these two chapters alone make
the book worth the purchase price.
The new edition starts to change significantly from
the original beginning with Chapter 4. This chapter
focuses on simulations of ion trajectories in quadru-
pole ion traps. Most of the chapter is a rehash of a
1999 paper by one of the authors, a paper that
compared three computer simulation methods:
ITSIM, SIMION, and ISIS. This work is a bit dated
now as the first two programs have more advanced
versions available, while the last is no longer being
developed. It does, however, expose the newcomer to
the possibilities of simulations and what can be
learned from them.
Chapter 5 covers linear quadrupole ion traps, an
important new development. While quadrupole ion
trap traditionally has meant a three dimensional (3D) rf
trapping field, the linear (2D) quadrupole ion traps use
the rf field in only two dimensions. Unlike the 3D traps,
which all obtain a mass spectrum using the same basic
principles, the two commercially available 2D traps use
substantially different approaches to obtain a mass
spectrum, and each of these is covered in the chapter.
Cylindrical ion traps are the topic of Chapter 6. The
first edition had a chapter on this topic, but it is almost
totally different in the new edition. In the new edition,
the focus is on the developments of miniature versions
of the cylindrical ion trap. Much of the chapter is based
on work from the Cooks group, in particular a publica-
tion from 2002.
Chapter 7 covers the use of ion traps in GC/MS. In
the first edition there was a chapter on the Finnigan
ITD, which was the first commercially available
quadrupole ion trap, used as a GC detector. In the
new edition, there is a brief acknowledgement of the
importance of the development of the ITD (and its
research counterpart, the ITMS). This is followed by
an extensive discussion of the Varian Saturn 4000,
which evolved from the ITD. The chapter concludes
with some GC/MS examples previously published by
one of the authors.
While GC/MS was the main area of initial applica-
tion during the first decade of commercial ion traps, the
dominant area is now LC/MS, and this is the topic of
Chapter 8. The chapter starts by covering the early
(precommercial) development of electrospray ioniza-
tion interfaced to a quadrupole ion trap. This is fol-
lowed by brief discussion of higher order fields, which
are incorporated to varying degrees in all modern
quadrupole ion traps. Subsequently, there is a discus-
sion of the application of a commercial ion trap (Bruker
r Inc.
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discussion of the concept of digital ion traps. While the
digital ion trap is certainly interesting to those of us in
the instrumentation field, the discussion is a bit out of
place in this chapter because the digital trap has yet to
be interfaced with an LC.
The book concludes with a chapter that discusses a
quadrupole ion trap developed for a mission to thecomet Churyumov-Gerasimenko. While most of this
chapter is really not related to quadrupole ion traps,
readers with an interest in space exploration will find
the chapter engaging. And it provides for students a
great example of the analytical details and planning
that must take place in the design of experiments,
especially when the experiments will occur 10 years
later and 500 million miles from earth.
